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COMPLETE SPECIFICATION 

Stabilized Homopolymers, Copolymers and Derivatives of 

Alkylene Oxides 

We, Farbwerkb Hoechst Akteengesell- 
SCHAFT, vormals Meisteu X & Bruning, a 
body corporate recognised under German Law, 
of 6230 Frankfurt (M)-Hoechst, Germany, do 
hereby declare the invention, for which we pray 
that a patent may be granted, to us, ana the 
method by which it is to be performed, to be 
particularly described in and by the following 
statement: — 

This invention relates to the stabilization 
of homo- and co-polymers of alkylene oxides 
and derivatives thereof. 

Homo- and copolymers of alkylene oxides, 
as well as their addition products with sub- 
stances which contain active hydrogen, are 
subject to oxidative decomposition on the pres- 
ence of light and oxygen which decomposition 
generally increases when the temperature is 
raised. The decomposition, which constantly 
increases, is shown, for example by a decrease 
in the viscosity of aqueous solutions of the 
polymers, an increase in their acid number 
and by an increase of their aldehyde content, 

Higjh stability against oxidative decomposi- 
tion is necessary when using such polymers of 
alkylene oxides, for example, as lubricants, as 
components for hydraulic liquids, as operating 
liquids for hydrodynainic power transmissions, 
as heat transmission media, as thickening 
agents and binding agents, as carriers in the 
fields of pharmacy and cosmetics, for chemi- 
co-technical preparations, as dyestuff media, as 
textile auxiliaries and as viscose-modifiers. 
High stability can often only be achieved by 
using an appropriate stabilizer. 

Stabilization against oxidative decomposi- 
tion is also important in the maintenance of 
constant physical properties, for example, the 
viscosity and the lubricity, of technical oper- 
ating liquids. Small amounts of aldehydes or 



acids, which are formed during oxidative de- 
composition, may have extremely disturbing 
effects and lead to corrosion or attack and 
transform sensitive substances, for example al- 
bumen, odoriferous substances or therapeuti- 
cal substances, and influence the pH-value 
of their aqueous solutions. Polyalkyfcne oxides, 
the molecular weight of which lies above about 
50,000 are especially endangered by oxidative 
decomposition, and must be stabilized before 
being used 

Hitherto proposed stabilizers are, for ex- 
ample, aromatic amines and phenols, but their 
action is often insufficient to prevent decom- 
position successfully. The requirements for 
such stabilizers regarding, for example, their 
solubility in the media to be stabilized and 
the need to prevent discolouration and other 
undesired attendant phenomena, vary consid- 
erably according to the desired application 
and quite special types of stabilizers having 
rather complicated chemical structures have 
gradually been developed. Muki-component 
mixtures have also been proposed (German 
Patents 1,210,179, 1,210,558, 1,210,560, 
1,211,389, 1,218,729, 1,218,730, 1,210,558). 

The present invention is based on the ob- 
servation that stabilization of homo-and co- 
polymers of alkylene oxides and reaction pro- 
ducts of alkylene oxides with substances con- 
taining active hydrogen can be relatively 
simply effected by adding to them or their sol- 
utions minor amounts of powdered manganese 
metal or of a manganese-containing compound. 

The amount of powdered manganese or 
manganese compound used ds advantageously 
in the range of from 0.0005 to 5%, preferably 
0.005 to 0.5i%', based on the weight of the 
polymer to be stabilized 

Mixtures of manganese metal and one or 
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more manganese-containing compounds or of 
two or more manganese-containing compounds 
may also be used as a stabilizer. 
Amongst the suitable manganese-cxmtaining 

5 compounds there may especially be mentioned 
manganese (H>salts of inorganic and organic 
acids, for example, manganese-(II)-chloride, 
manganese-(n>sulphate, manganese-(II)- ni- 
trate, manganese-(II)-acetate and manganese- 

10 (TO-resinate. (IV)-valent manganese com- 
pounds, for example manganese dioxide, in 
finely distributed form also have a well-defined 
stabilizing action against oxidative degradation. 
Potassium permanganate also has a well-defined 

15 stabilising action. 

Manganese powder is advantageously used in 
finely distributed form having a grain size of 
less than 150ft, preferably of less than 40/i. 
Commercial manganese powders may be used, 

20 which may also contain impurities, for ex- 
ample, carbon or iron* 

The stabilising action of the manganese com- 
pounds or die metallic manganese is not re- 
duced even in strong acid medium and is not 

25 reduced even in the presence of the hitherto 
proposed antioxidants. It is therefore possible 
according to the present invention to stabilise 
aqueous mineral acid solutions of homo- and 
copolymers and derivatives of ethylene oxides. 

30 The addition of manganese compound or 
powder is carried out by dissolving or sus- 
pending it in die medium which is to be 
stabilized. Some manganese compounds, for 
example, manganese-(II)-chloride, manganese- 

35 (II)-nitrate or manganese-(H>resinate have a 
relatively good solubility in polyethylene-gly- 
cols dissolution being facilitated by heating. 
MnQ 2 . 4H2O is extremely soluble in poly- 
ethylene glycols. If for example 3 parts by 

40 weight of this compound are heated to 117° 
C together with only 2 parts by weight of 
liquid polyethylene glycol having a molecular 
weight of about 400 there is obtained a 
weakly yellowish solution, which, after cooling, 

45 is higniy viscous and clear. Thus, it is possible 
to prepare high-percentage concentrates of such 
manganese compounds in polyethylene glycols, 
which then can be added to the product to be 
stabilized in the corresponding amounts. In 

50 polyethylene glycols of higher molecular weight 
which are solid at room temperature the sol- 
ution or dispersion is carried out after melting. 
Other manganese compounds for example, the 
sulphate, which are insoluble in polyethylene 

55 glycols may nevertheless advantageously be 
used for stabilizing their aqueous solutions 
against oxidative decomposition. 



The solubility of die manganese compounds 
in other polyalkylene-glycols (e.g. co-polymers 
of ethylene oxide and propylene oxide) is gen- 60 
erally lower. The addition of the manganese 
compounds can be carried out in dissolved form 
with the aid of an appropriate solvent. Thus, 
for example, stabilization of poly-propylene- 
glycol having a molecular weight of 2000, in 65 
which manganese-(II)-chloride is practically 
insoluble, can be carried out by dissolving 
the chloride in dipropylene glycol and then ad- 
ding this solution to the batch. In addition, 
the good solubility of many manganese com- 70 
pounds in water allows the stabilization of 
aqueous solutions of polyalkylene glycols and 
their derivatives. 

These aqueous solutions are important in 
many practical applications. 75 

As examples of the homo- and copolymers 
of alkylene oxides and reaction products of 
alkylene oxides and substances containing ac- 
tive hydrogen which may be stabilized by the 
addition of manganese compounds of man- 80 
ganese powders there are mentioned polyalky- 
lene oxides, for example, polyethylene glycol 
and polypropylene glycol, copolymers of ethy- 
lene oxide and propylene oxide and the re- 
action products of ethylene oxide or propylene 85 
oxide with, for example, alcohols, for example 
stearyi or oteyi alcohol, or carboxylic acids, for 
example, stearic acid or oleic acid. The stabi- 
lizing agents which are used according to the 
process of the present invention have a better 90 
stabilizing action than the hitherto proposed 
stabilizing agents. A further advantage of the 
manganese compounds or manganese powders 
used according to the present invention lies 
in the fact that they are physiologically tol- 95 
erable. . 

The following Examples illustrate the in- 
vention : 

Example 1. 

0.057% of manganese-(II>chloride (refer- 100 
red to polyalkylene glycol) are dissolved in a 
50% aqueous solution of a polyalkylene oxide, 
consisting of ethylene oxide and propylene 
oxide in a molar ratio of 1 : 3 and having a 
molecular weight of 11,000 and which is used 105 
as starting substance for a difficultly flam- 
mable hydraulic liquid. During 30 hours, 6 
litres of oxygen per hour are passed through 
the solution at 95° C. A corresponding test 
without addition of manganese-(n)-chloride 110 
is made as comparison. The oxidative decom- 
position as to viscosity, arid number and con- 
tent of aldehyde is compared. 
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polyalkvlene elvcol ■•« ; 
moL weight 11000 in-'* <k 
a 50% aqueous 
solution — 


viscosity 
at 25°C- 


acid number. re-.' u 
ferred to thc;%-i* 
undflute product - 


-content ot- 
> « aldehydes^ 
•'/calculated 

as- acetaldehyde 


Before the heat test 


- 337 cP 


- 0.35 


— 0.017% 


after 30 hours heat 

test- without stabilizer 


-74-cP- 


.37,-7 

•". •. » 


— 0.-129% - 


after 30 hours heat 
test w. addition* of 
0.057 % of MnCl B 


313 cP 


. ■ i.i 


;•. 0.014%/ 



. A '251% aqueous Jsduu^m.^ 
glycol of ah average molecular Veight'of about" 
5 35,000; to which 0.03% of manganese-(II)- r 



chloride, is ; added,* is submitted to. a. heat, test 
as described in Example l,and compared with 
an . equally , treated polyethylene glycol-solution 
which* is free of manganese. 



polyethylene 
glycol mol. 
weight 35000 
in 25% aqueous 
solution 


• • \ -j 

I.--.?. „- 

. -• i ■ 

viscosity 
at 50 °C 


' .addiumber 
Preferred to 
the "pure 
polyethylene * 
glycol 


content of 
formalde- " 
hyde in % 


"j*' total content 
; , of aldehydes 
' calculated as 
"acetaldehyde 
in% 


' content of 
peroxides 
calcula- 
ted as • 
H*0 8 in'% 


Before ; 'tne . 
heat test- 


.•■ . » 
400 cP 


• «•/. / 
0.15 


' w .- 
0.004 


0.016 


" 0.0009 


after 30 hours 
heat test with^i' 
out stabilizer 11 


iV 8'cP 


56.5 !; 


0:029- 


0.27' ; 


. OT.006 


after 30 hours 
heat test' with ~ 
0.03% of MnCl 2 


360 cP ~ ~ 


o:8 


~~0V002"~ 
!«!.(# 


~ 0 . 009 

1. -'j 


0.0005 



. r 
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— Example 3. - 

0.0023% of manganese-(II>chloride (refer- 
red .to- the. weight of the solution) are added 
to a aqueous solution of polyethylene 
glycol having a molecular weight- of -about - 
500,000 and heated to 8.0° C f or 6 hours. Air 
of .additional oxygen is: not bubbled through, 
since the polyethylene oxides of such high mol- 
ecular weight which are appropriate for textile 



-auxiliaries -as well as -thickening-and binding 
agents for pharmaceutical, cosmetic- and- 
chemo^technkal products,! when heated are in- 
creasingly submitted to decomposition. They 

-are -distinguished by a high viscosity of their 
aqueous solutions, which rapidly decreases with ■ 
the decomposition of the; product. The com- 
parison with the similar polyethylene oxide 
without stabilizer gives the following results: 



20 



25 



polyethylene oxide molecular 
weight 500 000 in 1% . . 
aqueous solution.! : i.. 



viscosity of the 
solution at 25°C 



Before the heat test 



165 cP 



after 6 hours heating to 80 °C 
without addition of MnQ t 



. 8 cP 



after 6 hours heating to 80 °C 
with addition of 0 .0023% 
MnQ 8 referred to the weight 
of the prepared solution 



151 cP 



Examplb 4 as described in Example 1 by simukaneousfy 

20% aqueous solutions of 'the poly addition passing through ojyffm ™* ™£ 

products of ethylene oxide to stearic acid or corresponding solution without addition of 

5 stearyl alcohol are submitted to the heat test manganese. 



tested product in 
20% aqueous 
solution 


add number re- 
ferred to the un- 
diluted product 


content of 
formaldehyde 

,% 


total content of 
aldehydes, calcu- 
lated as acet- 
aldehyde % 


content of 
peroxides 
calculated 
as H,O t % 


appearance 


stearic acid 
+25 mols of 
ethylene oxide 
(EO) before the 
heat test 


0.6 


0.0006 


0.005 


0.0006 


water dear 
solution 


stearic acid 
+25 mols EO 
without stabilizer 
after 30 hours 
heat test 


106.0 


0.0106 


0.2 


0.0074 


milky white 
dispersion 


stearic add 
+25 mols EO 
with 0.025% 
of MnCl 2 after 
30 hours heat test 


0.6 


0.001 


0.006 


0.0006 


water-dear 
solution 


stearyl alcohol 

+25 mols EO before 0.5 

the heat test 


0.0007 


0.007- 


•0.004 


water-dear 
solution 


stearyl alcohol. 
+25 mols EO 
without stabilizer 
after 30 hours 


57.0 


0.0134 


0.1- 


0.007 


milky white 
dispersion 


stearyl alcohol 
+25 moles EO 

withO.025% 
of MnQ 2 after 
30 hours heat test 


2.8 


0.002 


ft 

0..001 


0.0009 


water-clear 
liquid 
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Example 5. 
A mixture of 96% of polypropylene glycol 
of an average molecular weight of 2000 and 
4% of dipropylene glycol is submitted to the 
heat test as described in Example 1 by sim- 
ultaneously passing through oxygen and- com- 



pared with the corresponding non-stabilized 
product. Since most manganese compounds are 
insufficiently soluble in polypropylene glycols 
for the process of the present invention dipro- 
pylene gjycol was used as solvent 



10 



96% of polypropyleneglycol 2000 viscosity acid 
+4 % of dipropylene glycol at 25°C number 



Before the heat test 



318 cP 



0.1 



after 30 hours heat test 

without stabilizer 161 cP 49.8 



after 30 hours heat test with 

addition of 0.03% of MnCI 2 298 cP 2.2 



Example 6. read off from the acid number and aldehyde 

Pure polyethylene glycol having an average content. The following survey shows that the 

15 molecular weight of 400 shows under the con- addition of 0.114% of manganese chloride 20 

dmons of a heat test mentioned in Example largely prevents the oxidative decomposition. 
1, phenomena of decomposition, which can* be 



polyethylene 
glycol 400 


acid 
number 


aldehyde 
content, 
calculated 
as acetal- 
dehyde 


formal- 
dehyde 


peroxide 
content 
calculated 
as H 2 0 2 


Before the heat test 


0.1 


0.028% 


0.0011 % 


0.0017 % 




without addition 
of stabilizers 
after 30 hours 
heat test 


12.0 


0.37% 


0.12 % 


0.02 % 



with 0.114 % of MnQ 2 

after 30 hours of 0.1 0.016% 0.0035 % 0.0005 % 

heat test 



Example 7. 
Dilute aqueous solutions of polyethylene gly- 

25 col having a molecular weight of about 1500 
of different concentrations are heated under re- 
flux to 80° C during a period' of 140-430 
hours in the presence of different stabilizers. 
Tests 10 — 16 contain additions of 5% sulfuric 

30 acid, 11% of sodium sulfate and 7% zinc sul- 
fate as they are usual in add precipitating baths 
in the viscose industry. In the following Table 
they are called "acid bath". The activity of 
known stabilizers is used for comparison. After 

35 the test the amount of formaldehyde which 099 



formed as characteristica is determined for the 
decomposition of the polyethylene glycol. 

In tests 8 and 9 the content of undecom- 
posed polyethylene glycol which remained was 
tested. In test 8 only half of the originally used 40 
amount was to be found whereas in test 9 the 
originally used polyethylene glycol was to be 
found in practically the same amount The de- 
terminations have been carried out according 
to K Burger 'Trace analysis and quantitative 45 
determination of polyethylene glycols" (Zeit- 
schrift Anaiyt Qhem. 196-259 (1963) ). 



Table to Example 7 

aqueous solutions of polyethylene duration of 

glycol (PEG) 1500 heating, formaldehyde 
test No. PEG-contenr additions hours PI™ 

1 1% none 232 78 

2 _ " 1% MnQt/l O ppm Mn 232 <1 

_ ^ AinQa/2.5 ppm Mn 216 <1 

4 1% MnSCVIO ppm Mn 216 <1 

5 "~ 1% MnCNCWlO p pm Mn 216 <1 

6 1% Mn-acetate/10 ppm Mn 216 <1 

7 1% Mn-citrate-10 ppm Mn 216 <1 

8 0.1% none 232 24 

9 0.1% MnQe/10 ppm Mn 232 <1 



10 0.1% add bath without 

stabilizer 216 J24 



11 


0.1% 


acid bath MnS(V 
10 ppm Mn 


216 


<1 


12 


0.1% 


acid bath MnClg/S ppm Mn 


430 


3 


13 


0.1% 


acid bath 10 ppm 
10 ppm phenothiazine 


430 


33 


14 


0.1% 


add bath 10 ppm 
propylgaBate 


142 


21 


15 


0.1% 


add bath 10 ppm 
phenyl-f^naphthylamine 


142 


17 


16 


0.1% 


acid bath 10 ppm tert- 
butyl-hydroxyanisole 


142 


18 



Example 8. 
A 25% aqueous solution of a polyethylene 
glycol having a molecular weight of 35000 is 
5 heated under reflux to 95° C for 24 hours for 
comparison with and without stabilizer by 
simultaneously passing through 6 litres of 
oxygen per hour and the oxidative decomposi- 
tion is tested by means of the viscosity. For 



mis process, besides the manganese-(II>sulf ate, 1 0 
known stabilizers are also used for comparison. 
Furthermore, the amount used of a stabilizer 
is varied between 0.004-0.0004% (referred 
to the polyethylene glycol) used. The excellent 
stabilizing action of the manganese becomes 15 
most clear with only small amounts thereof. 
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Amount of stabilizer 
referred to the 
weight of the PEG 
35000 


duration 
ofheating 


viscosity 
of the 
aqueous 
solution 
at 25°C 


hours 


viscosity 


hours 


viscosity 


without stabilizer 
before the heat test 


0 


380 cP 










without stabilizer 
after the heat test 


8 


88 „ 


16 


33 cP 


24 


17 cP 





0.004% MbS0 4 


8 


364 


» 


16 


349 


33 


24 


299 


33 


0.004% Phenothiazine 


8 


359 


33 


16 


177 


33 


24 


57 


33 


0,004% PBN+ 


8 


175 


» 


16 


55 


33 


24 


27 


33 


0.004% PAN++ 


8 


336 




16 


180 


33 


24 


50 


33 


0.004% Propylgallate 


8 


106 


33 


16 


74 


33 


24 


16 


33 



* 0.001% MnS0 4 8 348 M 16 167 

0.001% Phenothiazine 8 124 M 16 44 

0.001% PBN+ 8 129 „ 16 53 

0.001% PAN-f + 8 169 „ 16 76 



0.0004% MnS0 4 
0.0004% Phenothiazine 
0.0004% PBN+ 
0.0004% PAN+ 



-|-PBN= phenyl-^mphthylamine 
+PAN— phenyl-a-naphthylamine 

Example 9 
0.025% of manganese powder having a 
grain size of <40/i (referred to the polyalky- 
5 lene glycol) is added to a 50% acmeous solution 
of a polyalkylene glycol consisting of ethylene 
oxide and propylene oxide in a molar ratio of 
3 : 1 and having a molecular weight of about 



8 273 „ 

8 141 M 

8 123 M 

8 146 „ 



11000. 6 litres of oxygen per hour are passed 
through the mixture at 95°C during 30 hours. 10 
A corresponding test was carried out without 
the addition of manganese powder for com- 
parison. The oxidative decomposition as to 
viscosity,: acid number and aldehyde content 
was compared. " 15 



8 
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polyalkyiene glycol 
mol. weight 11000, 
in 50% aqueous 
solution 


viscosity 
at 25°C 


acid number 
referred to 

undilute 

product 


content of 
aldehydes 
calculated as 
acetaldehyde 


before the heat test 


337 cP 


0.35 


0.017 % 


after 30 hours heat test 


74 cP 


37.7 


0.129 ° 0 


after 30 hrs. heat test 
w. add of 0.025% of 
manganese powder 


319 cP 


0.8 


0.01 % 



When using manganese powder having a 
grain size between 80 and 120u similar results 
are obtained. 

Example 10. 
A 25% aqueous solution of a polyethylene 



glycol having an average molecular weight of 
35000, to which 0.012°/ of manganese powder 
is added is submitted to a heat test as des- 
cribed in Example 1 and compared with a 
polyethylene glycol solution free of manganese 
treated in the same way. 



10 



polyethylene 
glycol 35000 
in 25% 
aqueous 
solution 


viscosity 
at 25°C 


acid number 
referred to 
pure poly- 
ethylene 
glycol 


content of 
formalde- 
hyde 


total content of 
aldehydes caL 
as acet- 
aldehyde 
in % 


content of 
peroxides 
cal. as 
H 2 0 2 in % 


before the 
heat test 


400 cP 


0.15 


0.0004 


0.016 


0.0009 


after 30 hrs. 
heat test 

without stabilizer 


8 cP 


56.5 


0.029 


0.27 


0.006 


after 30 hrs. 
heat test 
with 0.012% 
manganese powder 


351 cP 


1.3 


0.004 


0.009 


0.0007 



Example 11. 

15 0.1°/- of manganese powder referred to the 
weight of the polyethylene glycol having a 
grain size of <40/i is added to a 1% aqueous 
solution of a polyethylene glycol having a mol- 
ecular weight of about 500000 and heated to 

20 80° C for 6 hours. Since polyethylene oxides 



of such high molecular weight are increasingly 
submitted to decomposition under thermical 
conditions, in this case they are not treated with 
air or oxygen. In the following Table decom- 
position is shown by the decreasing of the vis- 
cosity. . 



25 



polyethylene oxide mol. weight viscosity of the 

500 000 in 1% aqueous solution solution at 25 °C 



before the heat test 165 cP 



after 6 hours heating to 80°C without addition 8 cP 



after 6 hours hearing to 80 °C 
with addition of 0.1% manganese 
powder referred to the weight of the 
polyethylene glycol 
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Example 12. 
20% aqueous solutions of poly addition pro- 
ducts of ethylene oxide to stearic acid or stearyl 
alcohol which have been stabilized with 0.01% 
of manganese powder having a grain size of 



r <40/i are submitted to the heat test as des- 
cribed in Example 1 and simultaneously 
oxygen is passed through and then they are 
compared with, the corresponding solutions 
without addition of manganese. 10 



acid number re- 
tested product in referred to the 
20% aqueous solution undilute product 


content of 
formaldehyde 

% 


total content of 
aldehydes, calcu- 
lated as acetal- 
dehyde % 


content of 
peroxides 
cal. as 

H 2 0 2 % 


result 


Stearic acid 

+25 mols of ethylene- 

oxide before the heat test 


0.6 


0.0006 


0.005 


0.0006 


water-clear 
solution 


stearic acid 
+25 mols of ethylene- 
oxide without stabilizer 
after 30 hrs. heat test 


106.0 


0.0106 


0.2 


0.0074 


milky white 
dispersion 


Stearic acid 
+25 mols of ethylene- 
oxide with 0.01% 
manganese powder 
after 30 hrs. heat test 


1.0 


0.001 


0.004 


0.0011 


almost clear 
solution 


stearyl alcohol 

+25 mols of ethylene- 0 . 5 
oxide before the heat test 


0.0007 


0.007 


0.004 


water-clear 
solution 


stearyl alcohol 
+25 mols of ethyiene- 
oxide without stabilizer 
after 30 hours heat test 


57.0 


0.0134 


0.1 


0.007 


milky white 
dispersion 


stearyl alcohol 
+25 mob of ethylene- 
oxide with 0.01% of 
manganese powder after 
the heat test 


1.0 


0.002 


0.004 


0.0007 


almost clear 
solution 



15 



Example 13. 
Polypropylene glycol having a medium mol- 
ecular weight of 2000 is submitted to the 
heat test as described in Example 1 by simul- 
taneously passing through oxygen in the 



presence of 0.05% of manganese powder 
having a grain size of <40p and then com- 
pared with the corresponding non-stabilized 
product 



20 



polypropylene glycol 2000 


viscosity at 25 °C 


acid number 


before the heat test 


325 cP 


0.1 


after 30 hours heat test 
without stabilizer 


285 cP 


12.4 


after 30 hours heat test with 
addition of 0.05% of 
manganese powder 


324 cP 


0.6 



10 
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Example 14. 
Pure polypropylene glycol having a medium 
molecular weight of 400 shows under the con- 
dition of a heat test mentioned in Example 1? 
phenomena of decomposition, which can be 



read off from the acid number and the aldehyde 
content. The following survey shows that the 
addition of 0.05 c / c of manganese powder (gain 
size <40« largely prevents decomposition. 



polyethylene glycol 400 


acid number 


aldehyde 
content, 
calculated 
as acetal- 
dehyde 


peroxide content 
calculated as 
H 2 0 2 


before the heat test 


0.1 


0.0073 


0.0026 


without stabilizer 
after 24 hours heat test 


61.2 


0.096 


0.0550 


with 0.05% of manganese 
powder after 24 hours of 
heat test 


0.5 


0.014 


0.0054 



15 



20 



25 



30 



35 



40 



45 



WHAT WE CLAIM IS : — 

1. A composition which comprises (a), a 
homo- or copolymer of an alkylene oxide, or 
a reaction product of an alkylene oxide with a 
substance containing active hydrogen, and (b) 
powdered manganese metal or a manganese- 
containing compound. 

2. A composition as claimed in claim 1, 
which comprises from 0.0005 to 5/ 3 of com- 
ponent (b), based on the weight of component 

(aX . , . , 

3. A composition as claimed m claim 1, 

which comprises from 0.005 to 0.5% of com- 
ponent (b), based on the weight of component 

(a)- 

4. A composition as claimed in any one of 
claims 1 to 3, wherein as component (b) there 
is used a manganese-(II) salt of an inorganic 
or organic acid. 

5. A composition as claimed in claim 4, 
wherein the manganese-(II) salt is manganous 
chloride, manganous sulphate, manganous 
nitrate, manganous acetate or manganous resi- 
nate. 

6. A composition as claimed in any one of 
claims 1 to 3, wherein as component (b) there 
is used manganese dioxide or potassium per- 



7. A composition as claimed in any one of 
claims 1 to 3, wherein as component (b) there 
is used powdered manganese metal having a 
particle size of less than 15Ct«. 

8. A composition as claimed in claim 7, 
wherein the particle size of the manganese 
powder is less than 40«. 

9. A composition as claimed in any one of 
claims 1 to 8, wherein as component (a) thert 
is used polyethylene glycol or polypropylene 
glycol. 



10. A composition as claimed in any one 
of daims 1 to 8, wherein as component (a) 
there is used a copolymer of ethylene oxide 
and propylene oxide. 

11. A composition as claimed in any one 
of claims 1 to 8, wherein the substance con- 
taining active hydrogen is an alcohol. 

12. A composition as claimed in claim 11, 
wherein the alcohol is stearyl alcohol or oleyl 
alcohol. 

13. A composition as claimed in any one of 
claims 1 to 8, wherein the substance contain- 
ing active hydrogen is an acid. 

14. A composition as claimed in claim 13, 
wherein the acid is stearic or oleic add. 

15. A composition as claimed in any one 
of daims 1 to 14, which is an aqueous sol- 
ution of component (a). _ 

16. A composition as claimed in daim 15, 
wherein the aqueous solution comprises a min- 
eral add. m . 

17. A composition as claimed in daim 1, 
substantially as described in any one of the 
Examples herein. 

18. A process for stabilizing a homo, or 
copolymer of an alkylene oxide, or a reaction 
product of an alkylene oxide with a substance 
containing active 'hydrogen, which comprises 
intimately mixing the homo- or copolymer or 
the reaction product with powdered manganese 
metal or a manganese-containing compound. 

19. A process as claimed in claim 18, 
wherein the manganese metal or the man- 
ganese-containing compound is in the form of a 
solution or a dispersion. 

20. A process as daimed in daim 18, the 
product of which is a composition as claimed 
in any one of claims 1 to 16. 
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21. A process as claimed in claim 18, ABEL & IMRAY, 

carried out substantially as described in any Chartered Patent Agents, 

one of the Examples herein. Quality House, Quality Court, 

Chancery Lane, London. W.C.2. 
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